introDuCtion
In 2013, in the United States (USA), more than 60,000 new cases of renal cell carcinoma (RCC) were estimated, with approximately 13,000 deaths (22) . RCC is the seventh most common malignant disease in men, and the ninth in women (26) . Considering that a marked difference exists in prognosis and biological behavior associated to the different RCC histologic subtypes, an accurate diagnosis is essential (13) . The most common histologic types are the clear cell and the papillary RCC, accounting for 70%-75% and 15%-20% of the cases, respectively. The former presents a more aggressive behavior and is the responsible for the largest number of deaths (17) . Nowadays, due to advances in image diagnosis, 50% of the diagnosed RCC are detected accidentally (4) . Even so, RCC incidence and mortality have been increasing in recent times. This is probably explained by the fact that almost 30% of RCC present disseminated disease at diagnosis, and around 50% of them will result in death by metastasis within five years after diagnosis. Disease progression causes important alterations in mortality, with declining survival rates ranging from 60% to lower than 10% (24) . This seems to be associated with advanced disease at diagnosis or with those who will present progression even after surgical treatment. For such cases, neither chemotherapy nor radiotherapy proved effective. There are, yet, reports that almost 20% of RCC are responsive to some type of immunotherapy (3) . It is known that RCCs are affected by the host immune response, which may modify cancer progression (14) . Thus, the study of new prognostic markers is important for the comprehension of RCC behavior, and may improve the selection of more aggressive cases that could benefit from a more specific therapeutic options, like target cells.
Survivin and B7-H1 are new markers and have been considered promising prognostic markers (8) (9) (10) . Survivin is a bifunctional inhibitor of apoptosis protein (IAP) that has been implicated in the regulation of the cellular cycle and in the suppression of apoptosis . It seems to be involved in resistance to radiotherapy, as well as to chemotherapy, in several human tumors. Besides, it is not detected in normal adult human tissues, but its expression has been demonstrated in several human malignant tumors, like those of kidney, breast, colon, ovary, skin, lung, lymphoma, leukemias and melanomas, becoming a probable candidate to therapeutic target in specific treatments against cancer (2-18-26) .
B7-H1 (PD-L1
) is a cellular glycoprotein, of family B7, which participates in the regulation of human cell immunity and is generally restricted to macrophages (34) . This marker expression in RCC has been associated with poor prognosis (11) . Based on that, the combined expression of B7-H1 and survivin in RCC was studied and discovered to be associated with higher risk of cancer progression and death (7) . So, it was decided to study the immunohistochemical expression of these markers in a sample of RCC in Brazil, as well as their associations with traditional prognostic markers.
oBJECtivES
Studying the expression of the new markers survivin and B7-H1 by IHC in RCC, and traditional prognostic factors, as well as their correlations. Due to the scarcity of data on RCC in our country, we intend to help increase knowledge upon the subject.
MAtEriAL AnD MEthoDS
After approval by the ethics committee of Universidade Federal de Ciências da Saúde de Porto Alegre (UFCSPA) (report 495/09), a sample was selected. Inclusion criteria were: patients submitted to total nephrectomy due to RCC, subtype clear cell or papillary, during 2006-2009, at Hospital Santa Casa de Porto Alegre, and who had paraffin blocks for IHC study. A review of cases was carried out by the pathologist, using the World Health Organization (WHO) classification. The following data on RCCs were analyzed: size, histological subtype, necrosis, sarcomatoid dedifferentiation, lymphocytic infiltrate, lymph node and adrenal involvement. For the evaluation of tumor extension, invasions of ureter, hilar vessels, renal pelvis, renal capsule, renal pelvis, renal capsule, renal sinus, and perirenal adipose tissue were reviewed. For the IHC study, paraffin-embedded tumor samples were randomly chosen. Blocks were sectioned at 3 µm, deparaffinized and rehydrated. The method Advance TM HRP, of Dako, was used for the detection of proteins CD 274 (B7-H1, PD-L1) and survivin. Antigen retrieval was performed using Tris-EDTA (pH 9) in a water bath (95°C-98°C) for 30 minutes. The endogenous peroxidase activity was blocked in two 10-minute baths in 5% hydrogen peroxide (H 2 O 2 ) 30 volumes, in methanol. Nonspecific reactions were blocked with Molico milk at 5%, for one hour. Primary antibody incubation was performed overnight at 4°C. Incubation with secondary and tertiary antibodies was performed for 40 minutes at room temperature. For the negative control of the technique, the same tissues with the same antibodies were used, except the primary, which was replaced by bovine serum albumin (BSA 1%). The antigen-antibody binding was visualized with the chromogen diaminobenzidin (DAB). Counterstaining was carried out with Harris's hematoxylin; slides were dehydrated and mounted with synthetic resin. The antibodies used were: Survivin Rabbit Polyclonal, Lab. Thermo Scientific (Fremont, USA) at dilution 1:50, and CD274 (B7-H1) Lab. Biolegend (San Diego, USA), Clone 29E.2AE at dilution 1:75. Prostatic carcinoma and palatine tonsil were used as positive controls.
For survivin, analysis of results was semiquantitative. The nuclear staining (Figure 1) , quantified as the number of positive tumor cells by five high-powered fields, using a microscope Olympus CX 41 (Olympus, Japan), was considered positive. For analysis of B7-H1, the staining of the cell membrane ( Figure 2 ) was considered positive, with cut-off value of 10%. According to the results, groups were formed: group 1 -positive cases for both markers; group 2 -positive cases for one marker and negative for the other; group 3 -negative cases for both markers. Then, associations between the groups formed at IHC and the studied anatomopathological data were analyzed. To this end, the statistical softwares Sphinx and BioEstat 5.0 were used, along with the chi-square test.
rESLtS
The total number of sample cases was 98, with 73% being tumors classified as T1 and T2. Most of the cases (90%) belonged to the clear cell histological subtype, and 10% to the papillary. As to Fuhrman nuclear grade, 93% presented nuclear grades 2 and 3. In the study of tumor extension, invasion of renal capsule was found in around 50%, of renal sinus in 20%, of renal pelvis in 30% and of vessels in approximately 8%. Invasion of the perirenal adipose tissue was positive in 30% of the cases, while ureter invasion was observed in 1% of them. Adrenal was present and positive in just 7% of the cases. The presence of necrosis was observed in 70% of the cases, and the sarcomatoid dedifferentiation, in 10%. Lymphadenectomy occurred in 30% of the performed nephrectomies. Among them, only 5% were positive. In about 80% of the cases peritumoral lymphocytic infiltrate was present, in general classified as focal ( Table 1) . In the IHC results, 38 positive (38.8%) and 60 negative (61.2%) cases were obtained for B7-H1, while for survivin 50 positive and 48 negative cases were found. For survivin, cases were selected in intervals by staining intensity, being classified by the number of survivin-positive cells. In the analysis of survivinpositive cases by staining intensity, no interval showed any relevance. When analyzing IHC results by the formed groups, we had group 1 with 23% of the cases, group 2 with 43%, and group 3 with 34%. In group 2 analysis, we found 15% of positive cases only to B7-H1, and 28% only to survivin. We found no association between traditional prognostic factors and the expression of the new markers. The exception was the association found between group 1 and the presence of necrosis, which was significant (p < 0.0001). In the other studied items, variables proved independent (p with no statistical significance) ( Table 2 ).
DiSCuSSion
Our results, in general, confirm data on RCC available in literature. Data on RCC are scarce in Brazilian literature. In Brazil, Instituto Nacional do Câncer (INCA) makes information available on the most common types of cancer. Data on RCC are not included among those due to its low prevalence. The number of RCC cases in Brazil was estimated in 1%-2% of total cases, while in the world this number may reach 3% of total malignancies (20, 21, 26) . Great variation is observed in the number of cases between different places, with higher rates in Europe and North America and lower rates in South America and Asia (7) . Our sample had a total of 98 RCC cases in a period of four years, coming from a single region in Brazil. There is great variation among published national data in relation to the studied period, origin and number of cases forming the samples. For example, there is the report of a national series with 230 cases in a period of 15 years from a single region, or still another series of 508 cases in a period of one year, but with data coming from the whole country. Thus, our data may contribute to enhance knowledge about this disease in our country (6, 21) .
Demographic data obtained in the study present similarity with those of national and international literature, considering the information relevant to prognosis, as tumor size, histologic type and nuclear grade (31) .
As to classification by tumor size, we had a balanced division of cases, however with predominance of smaller tumors: 50% of the cases presented tumors smaller than 7 cm, while in other series these values were around 40% (17, 23) . Tumor size is part of the TNM system and is still important for prognosis, because patients with larger tumors have shorter survival than those who present smaller tumors, with rates ranging from 0% to 84% (15) .
When RCCs were classified by TNM, there was a concentration in T1 and T2 (73%). Nardi et al. found 62% for the same stages, highlighting that among the 508 cases of the sample, 86 were not classified (21) . In international series, tumors classified as T1 and T2 are 60%-70% of the cases (11) . Literature data show that survival, both in short and long term, is markedly higher for initial tumors (pT1a and pT1b) than for the more advanced ones, reassuring the importance of tumor size for the prognosis of RCC (6) .
The cell carcinoma was the most frequent histological type, followed by the papillary, as one may observe in literature, which estimates 70%-80% for the former and 5%-15% for the latter (26, 33) .
When considering the Fuhrman nuclear grade, we had 93% of the cases in grades 2 and 3, whereas in international data this finding reaches 80%, and in the national, around 75% (17, 21) . The presence of necrosis was reported in about 70% of our cases. In another Brazilian series, this finding was 50%, while in international data it is around 40%. Along with traditional prognostic factors, this finding has been investigated, because necrosis seems to be a good aggressiveness indicator. So far results are still heterogeneous, but there are studies reinforcing this idea (17, 23, 26) .
In spite of the observed advances in diagnosis, one of the striking RCC characteristics is still its high mortality rates, since survival has remained unaltered in the latest years. It is known that traditional prognostic factors cannot adequately select the most aggressive cases. For this reason, growing interest has been observed in literature for the search for new prognostic markers that may be more effective in the selection of more adverse behavior cases. The highlights are those that may help in the selection of cases that would benefit from specific treatments, such as target cell therapy. In the latest years, several studies have been carried out with new promising markers, like survivin and B7-H1, through IHC analysis. In 2005, a study on the genetic profile of RCC demonstrated that survivin was a good marker of tumor aggressiveness, and its expression was related to survival (22) . Then, a study at the Mayo Clinic with 312 RCC found 31.1% of the cases expressing high levels of surviving, and confirmed that those patients had shorter survival and higher risk of death by cancer (25, 32) . In 2010, the association between the marker and other pathological factors was studied, and it was observed that staging and tumor grade, as well as lymph node involvement, were significantly associated with its expression levels. So, survivin was considered an independent prognostic factor for RCC (16) .
In 2004 the B7-H1 study began, in a series of 196 cases of RCC, with fresh frozen tissue. The membrane positive staining was used for analysis of the expression, with a cut-off of 10% cells and conventional microscopy analysis made by a pathologist. In this study, positivity was found to be 37.2%. It was observed that the expression of this marker in primary RCCs was associated with shorter survival (30) . In this work, as well as in others by the same group, the primary antibody 5HI (B7-H1 anti-human monoclonal antibody), developed in that institution, was utilized (8) . In 2005, a new study on the marker, now in metastatic tumors, confirms the same finding. In that research, samples of frozen fresh tissue were still used. The membrane staining and the cut-off point of 5%-10% for positive cases were considered, still using the conventional microscopy analysis by a pathologist. This group encompassed 130 cases, and positivity was found in 66.3% (29) . The same authors performed a study in 2006, using paraffin-embedded material and maintaining all the other previous parameters. The series had 306 cases, and obtained positivity of 24%. It was also described that the positive expression of this marker in RCC subtype clear cell was associated with adverse pathological findings, such as advanced stage, larger tumor size, high nuclear grade and necrosis. Besides, the relationship between positivity to the marker and increased risk of cancer progression and death was observed, emphasizing the hypothesis that this may be a marker of poor prognosis in RCC (28) .
After the promising results of the isolated analyses, the study of combined expression of RCC markers was initiated. In 298 cases, double expression was seen in 20% of them and its association with poor prognostic was noted, so that it could be considered a predictor of tumor aggressiveness. The cut-off for survivin analysis was 2%, and for B7-H1, 5%. The microscopy analysis was digital, and the used values were defined in a previous study (25) . In 2009, a new study describes the development of a biomarker-based nomogram, called BioScore, which uses characteristics related to the combined expression of survivin, B7-H1 and Ki-67. That study analyzed 643 cases and tested whether expressions in combination would improve the predictive capacity of markers, previously observed in individual analyses. The parameters considered for analysis of B7-H1 expression were: membrane staining and cut-off point of 5%-10% stained cells. For survivin, nuclear staining was considered, a semiquantitative analysis obtained the number of cells per mm 2 , resulting in high or low survivin. The analysis of the expression was determined by a pathologist using conventional microscopy. A total of 15.3% positive cases were obtained for B7-H1 and 31.2% for high survivin (24) . In our study we analyzed both markers isolated and in combination. We had isolated positivity of 38.8% for B7-H1, whereas in literature we find positivity results with great variation, with rates of 24%-66% (14, 28, 30) . In the isolated analysis of survivin we had around 50% of positive cases, while in other studies these values ranged from 30% to 32% (14, 24) . Regarding the analysis of markers in combination, we obtained 23% positivity, when in literature this result was 13.8% (14) . It is important to say that even following the descriptive methodology, we found it difficult to work with antibodies (24) . Perhaps one of our limitations is the fact that we used the commercially available antibody, when the other group used an antibody of their own (28, 29, 30) .
After the IHC study we formed groups -1 , 2 , and 3 -, considering the result of expression for both markers. By investigating the relationship between groups and pathological data, we found no association between group and histologic type. Even with the numerical limitation of our sample, we obtained this new piece of information in literature. The only obtained association between pathological data and the expression of markers was that found between necrosis and group 1 (positive cases for both markers), presenting statistical significance.
An enlargement of data on necrosis in RCC has been lately noted in literature. In an extensive RCC case study on mixed series, positivity was found in 28%. Besides, association with high level tumors, advanced stages, higher chance of lymph node involvement, and distance metastasis was reported. Thereby, necrosis was considered an independent factor for survival in RCC (27) . In a new study, modifications were suggested in necrosis analysis. The author suggested that microscopic assessment of necrosis should be more detailed, instead of just reporting its presence or absence. With this in mind, the creation of a score for necrosis was proposed. This study found necrosis in 66% of the cases and concluded that even if it had not behaved as an independent factor, its presence is a factor of poor prognosis, being associated with adverse factors, like TNM staging, high nuclear grade, vascular invasion and sarcomatoid dedifferentiation. Consequently, the author suggests that the presence of tumor necrosis should be routinely cited in the pathological report of nephrectomies by RCC (12) . There is also an account of the association between histologic type and necrosis, with effects on prognosis, being more important in the type clear cells than in the others (7) .
There are also controversial data in literature on the subject. In a series of 213 cases, necrosis was mentioned in 63.8%, but necrosis presence or extension was not proved to be relevant for prognosis (19) . In a study of 1,526 patients, tumor necrosis was encountered in 31.2%. Besides that, it was demonstrated that it was important for mortality, but it was not an independent prognostic factor for survival (10) . However, in the work that described the creation of a prognostic nomogram for RCC at the Mayo Clinic, necrosis was incorporated as a factor to be assessed (9) . Thus, our data seem to add to those that point necrosis as important for RCC prognosis, and as such, it seems to us that its assessment should be part of the pathological record.
ConCLuSion
Considering the discussed data, we believe that the studied markers are promising, but further research is still necessary, with more easily replicable methods. In our opinion, nowadays, data still seem heterogeneous.
In the study of the relationships between pathological data and the expression of markers B7-H1 and survivin, association between histologic type and their expression was not found. We obtained, however, a significant association of combined positivity of markers and necrosis, reinforcing the importance of this factor. Necrosis should be assessed more carefully in the microscopy study, becoming a routine in RCC records.
In the current scenario, studies that search to find markers for selection of more aggressive cases of RCC are still necessary and go on having an important role for the improvement of the disease prognosis. 
